SOLUTIONS - EXERCISE 1
(a) We have for the joint distribution

1 80
PU=1R=1) = ?1275]:0.267
PU=1,R=0) = égzo.om
PU=2R=1) = ?@:0.333
PU=2,R=0) = ??00:0.000
PU=3R=1) = ?@zoms
PU=3R=0) = 3155 =0.300
(b) And the marginal distributions are
P(U = i) :% (i=1,2,3)

P(R=1)=0.267+0.333 + 0.033 = 0.633 and P(R=0)=1-0.633 = 0.367

(c) The conditional distribution is:

0.267
PlU=1R=1) = — =0.422
v IR ) 0.633 0
0.333
PU=2R=1) = —— =0.52
(U IR=1) 0633 0.526
0.033
(U=3|R ) 0.633 0.05
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SOLUTIONS - EXERCISE 3

n po L T
pr(yt, -y ynlbl) = (H - Ly exp{—b, - yz}>

i=1 (al)
" b?l )T T(a1—1)
= <. cexpi{—b, - T - i
E (F(al) v; p{=bi -7y}
bllll T = T(a1—1) g
= F((I ) : Hyz 'exp{_bl TZyZ}
1 i=1 i=1
and
bg2 az—1
p(b1> = F(GQ) . bl . eXp{—b2 . bl}

For the power posterior (function of b;) we have:
pr(balys, -y yn) o< pr(yr, - ynlby) - p(by)

o BT exp{=bu T Yy} 0 exp{—by - bi}

i=1

o b T exp{—=by - (e + 7 > yi)}

i=1

We recognize the characteristic shape of a Gamma density and conclude for the power
posterior:

bi|(Yr,..., Yo, 7) ~ GAM <a2+a1-n-7‘, b2+7'zyi>

i=1
SOLUTIONS - EXERCISE 4

We have for the posterior:

p(VIW,...,W,) x p(Wy,...,W,|V)- p(V)
o (H p(Wi\V)) p(V)
i=1
As a function of V we have
1
p(W;i[V) o det(V)*/? - exp (—étr(VWi))

1
p(V) o det(V)ez=5-D/2 exp (—Etr(VOV)>



It follows (as a function of V):
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Henceforth

1
p(V|W17 s 7Wn) 0.8 det(V)"'o‘/z - exp <_§tr (

We recognize the characteristic shape of a Wishart density and conclude for the posterior:
V‘(Wla s 7Wn) ~W (CYQ +n-o, VO + sz)
i=1
SOLUTIONS - EXERCISE 4(b)
For dimension S = 1 we have:

det<W)(a—1—1)/2

1
W|T . ——tr(TW
W*‘1 1
pr— — . __T
Z0T.a) P TW)
where
— 1
Z(1,T,a) = 2vo/2. gl0=D/4 . det(T)=/2. Hr( )+ )
— Qa/2.T—a/2.p<g)
2
_ (2 “/2.p<9
T 2
It follows:
(Ty: T
p(W|T,a) = 2~ - W>l.exp(—= - W)
r(s) 2

which is the density of the GAM(%, T) distribution.
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SOLUTIONS - EXERCISE 5

We have
Y ~ N, (1 p,0°T)

(a) It follows
Y0~ Nu(1-0,0°T+10%17) = N, (1 - 7,021+ 1,.,,))
(b) It follows from (a):
Y ~ N, (1-1,02°T+1,,,) +16*17) = N,,(1- 1,021+ 2-1,.,,))
(c) It follows from (b):

VAR(Y)) = 30% and COV(Y},Y,) = 202
(d) We get with the posterior rule:

Y — (6 2417(c2- 1) 11) " = (o2 -1 _ O
i=(7?+17("-1)7'1) (6072 +no?) —
and so:
o’ T 21\—1 2 o’ '231}/;+9 o?
Y.0) ~ 1" - ()Y .0 = =
MO0~ (LT AT D Y o), T | E e

(e) We get with the posterior rule:

Y= (074 1T(02)*11)71 = (07?4 0*2)_1 _——

2
and so: ) ) e
o _ _ o n+ o
~ — (17 . ()L, 2.1y, =) = g - 2
| N(z( (03 pto 1), 2) N( ; ,2>



